The bipartite Star123-free graphs were introduced by V. Lozin in [1] to generalize some already known classes of bipartite graphs. In this paper, we extend to bipartite Star123-free graphs a linear time algorithm of J. L. Fouquet, V. Giakoumakis and J. M. Vanherpe for finding a maximum matching in bipartite Star123, P7-free graphs presented in [2]. Our algorithm is a solution of Lozin's conjecture.
Introduction
A matching M of a graph ( )
= is a subset of edges with the property that no two edges of M share a common vertex. A matching is called induced if the subgraph of G induced by M consists of exactly M itself. The maximum matching problem is to find a matching with the maximum cardinality. Graph matching is one of the fundamental problems in combinatorial optimization because of its use in various fields such as computational biology [3] , pattern recognition [4] , computer vision [5] , music information retrieval [6] , and computational music theory [7] . For arbitrary graphs, it is known that this problem can be solved in
( )
O m n time [8] . Moitra and Johnson gave an ( ) log O n n time algorithm on interval graphs [9] . In addition Alt, Blum, Mehlhorn, and Paul gave an ( ) 1.5 log O n m n time algorithm on bipartite graphs [10] . In [11] Yu and Yang exhibited an
O n time algorithm for the maximum matching problem on cographs. This result was extended in [12] by Fouquet, Parfenoff and Thuillier to a wider class, namely the 4 P -tidy graphs. Also the technique developed in [11] was used by Fouquet, Giakoumakis and Vanherpe in [2] to find an ( ) O n time algorithm for the maximum matching problem on bipartite 7 
123
, P Star -free graphs (see Figure 1) . In [1] , Lozin studied the class of bipartite Star -free graphs and conjectured that both maximum induced matching problem and maximum matching problem in this class can be solved in linear time. The first one has been solved in [13] . In this paper we shall solve Lozin's conjecture for maximum matching problem by extending the matching algorithm for the class of 7 123 , P Star -free graphs [2] to the class of bipartite 123 Star -free graphs. Our algorithm is based on the recognition algorithm of the class 123 Star -free bipartite graphs introduced by Quaddoura in [14] .
Definitions and Properties
For terms not defined in the paper the reader can refer to [15] . The graphs considered in this paper are finite without multiple edges and loops. As usual, for any graph G we denote the set of its vertices by ( ) . If the color classes B and W are both non empty, the graph will be called bichromatic, monochromatic otherwise. A vertex x will be called isolated (resp. universal) if x has no neighbors in G (resp. in bip G ). A complete bipartite graph is a graph having only universal white vertices and universal black vertices. A stable set is a subset of pairwise non-adjacent vertices. A chordless path on k vertices is denoted by k P and a chordless cycle on k vertices is denoted by k C . Given a subset X of the vertex set ( ) V G , the subgraph induced by X will be denoted by [ ]
− is either adjacent to all vertices in A or none of them. The representative graph of a graph G is the subgraph of G induced by the set of vertices containing one vertex from each proper maximal module of G. A graph G is called Z-free where Z is a set of graphs, when G does not contain an induced subgraph isomorphic to a graph of Z. Definition 1 [2] . Given a bipartite graph ( ) 
The partition ( ) [2] that whatever the order in which the decomposition operators are applied ( K S + decomposition, series decomposition or parallel decomposition), a unique set of indecomposable (or prime) graphs with respect to canonical decomposition is obtained. Obviously, a unique tree is associated to this decomposition. The internal nodes are labeled according to the type of decomposition applied, while every leaf correspond to a vertex of G. Hence there are four types of internal nodes, parallel node (labeled P), series node (labeled S), K S + node (labeled K S + ), and indecomposable node (labeled N). By convention, the set of vertices corresponding to the set of leafs having an internal node α as their least common ancestor will be denoted simply by α .
Lozin in [1] gives the following characterization for bipartite Star 123 -free graphs. Figure 2 ). Definition 5 [14] . A graph G is said to be an extended path k EP if there is a partition of the vertex set of
Definition 6 [14] . 
The construction of the canonical decomposition tree of a bipartite Star 123 -free graph can be obtained in linear time from the algorithm given by Quaddoura in [14] . According to this algorithm, every child of a N-node is a node marked by P′ corresponding to a set , 1, , 
Maximum Matching of Bipartite Star123-Free Graphs
In this section we will extend the techniques developed in [2] to provide an ( ) O n time algorithm for the maximum matching problem on bipartite Star 123 -free graph. We present first the required tools for this purpose.
A classical tool for solving the maximum matching problem was introduced by Berge in [16] . Let M be any matching of a graph ( ) 
Theorem 7 [16]. A matching M of a graph G is maximum matching if and only if G contain no M-augmenting path.
Consider a bipartite graph G such that G admit a decomposition according to some rule into two graphs 1 
which is a matching of G. In order to increase the size of M we use the operations Match and Split (see [11] ) described below. U . Let U be the set of M-unsaturated vertices, a Split operation occurs if there exists an edge of M say xy and vertices u and v belonging to U such that u is adjacent to x and v is adjacent to y. In that case the Split operation constructs a new matching M ′ defined by
, the vertices u and v being saturated by M ′ and deleted from U and the edge xy is deleted from M. Note that, if ( ) 
( )
O n algorithm to find a maximum matching of their bi-complement (see Definitions 5 and 6). We can suppose that
 the matching of the bipartite complete graph EC . By convention, every monochromatic set of an extended path or an extended cycle has an odd index consists of black vertices and those having an even index consist of white ones. For the purpose of simplification, the length k of the extended path in this Procedure is considered to be odd, if this length is even then the set 2 1 n V ′+ is considered to be empty. 
α Is
V is any non-independent set of s V and j V is any non-independent set of
Proof. Let We start now by developing a Procedure for a maximum matching in
The order of applying Match operations is defined in following Procedure which called MATCH (G). Recall that either 2 V as long as it is non empty and (the non-independent sets of 2i V having indices less than 2i) 
